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City of Rushville, Indiana Stormwater Technical Manual

INTRODUCTION

The City of Rushville (City) Stormwater Technical Manual (Manual) sets forth minimum standards for
stormwater management system design. The purpose of this manual is to present design guidelines
and review procedures for use in stormwater and drainage designs for the following scenarios:

1. Stormwater drainage improvements related to development of land located within the City,
including major and minor subdivisions.

2. Drainage systems installed during new construction and grading of lots and other parcels of
land.
3, Erosion and sediment control systems installed during new construction and grading of lots and

other parcels of land.
4. The design, construction, and maintenance of stormwater drainage facilities and systems.

Definitions, formulas, criteria procedures, and data are presented here in the Manual to provide
guidance to developers in project planning and design and to City enforcement staff in permit
application and plan review. The intended use of this Manual is a guidance document to assist in
achieving compliance with the Stormwater Management Ordinance.

The Manual presents minimum design requirements. When unusual or complex problems are
encountered during the design process, it is the responsibility of the designer to identify such conditions
and notify the City Engineer. In such cases, the developer shall propose an alternative higher standard,
criteria, solution, or methodology consistent with good planning and engineering practice and shall
receive approval of the change before finalizing the design. Use of this manual or issuance of a permit
does not release the developer of the design responsibility.

The material contained in this Manual is intended to provide guidance to developers relative to
stormwater management. In the event of disagreement with other requirements such as county or state
regulations, the more stringent shall apply.

DEFINITIONS

ACOE-Army Corps of Engineers

ASTM—-American Society for Testing and Materials

Backwater—The rise in water surface elevation caused by some obstruction such as a narrow bridge
opening, buildings, or fill material that limits the area through which the water shall flow.

Base Flood—The flooding having a 1 percent probability of being equaled or exceeded in a given year
(also referred to as the 100-year flood).

Base Flood Elevation—The height of the base floods of a 100-year flood in relation to the National
Geodetic Vertical Datum (NGVD) of 1929.
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BMP—-Best management practices can refer to structural measures (e.g., ponds, swales) and
nonstructural measures (e.g., restrictive zoning, reduced impervious area) used for the benefit of water
quality and, as appropriate, to reduce the stormwater runoff rate.

cf—cubic feet

cfs—cubic feet per second

City Engineer—The person employed by the City of Rushville as the City Engineer or the Board of
Public Works and Safety designee.

Developed or Development—A land alteration that requires, pursuant to state law or local ordinance, the
approval of a site plan, plat, special land use, planned unit development, rezoning of land, land division

approval, private road approval, or other approvals required for the construction of land or the erection
of buildings or structures.

Developer—A person who undertakes land-disturbing activities as a result of development.
Drainage—The collection, conveyance, or discharge of groundwater and/or surface water.

Erosion—The process by which the ground surface is worn away by action of wind, water, gravity, or a
combination thereof.

Erosion and Sediment Control Plan—A plan that is designed to minimize the accelerated erosion and
sediment runoff at a site during construction activities and fulfills the requirements of 327 IAC 15-5 and
327 IAC 15-13.

FEMA—Federal Emergency Management Association
FIRM-Flood Insurance Rate Map, a map issued by FEMA that is an official community map, on which
FEMA has delineated both the special flood hazard areas and the insurance risk premium zones

applicable to the community.

Floodplain—The area adjacent to and including a body of water with ground surface elevations at or
below a specified flood elevation.

Floodway—The channel and that portion of the floodplain adjacent to a stream or watercourse that is
reserved to convey the base flood flow as indicated on the FIRM.

fps—feet per second
HDPE—-High-density polyethylene
HGL-hydraulic grade line

IDEM—-Indiana Department of Environmental Management
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IDNR—-Indiana Department of Natural Resources

INDOT—-Indiana Department of Transportation

Infiltration—The process of percolating stormwater into the subsoil.
NAVD-North American Vertical Datum

NGVD-National Geodetic Vertical Datum

NOAA-National Oceanic and Atmospheric Administration
NRCS-Natural Resources Conservation Service

PVC—Polyvinyl chloride

Runoff-The waters derived from melting snow or rain falling within a tributary drainage basin that
exceeds the infiltration capacity of the soils of that basin.

SCS-Soil Conservation Service
Stormwater—Any surface flow, runoff, and drainage consisting entirely of water from rain events.

Stormwater Management-The use of structural or nonstructural practices that are designed to reduce
stormwater runoff, pollutant loads, discharge volumes and/or peak flow discharge rates.

Swale—A depressed earthen conveyance designed to convey stormwater runoff with side slopes 5:1 or
shallower and conveying no more than 10 cfs.

Watershed-The total drainage area contributing runoff to a single point.
SUBMITTAL AND REVIEW PROCEDURE

Developer shall submit two sets of drainage plans and all supporting documents to the City Engineer,
City of Rushville, 133 West First Street, Rushville, IN 46173. Developer shall also submit permit
application, application fee, and permit review fee with the drainage plans and supporting documents.
Drainage plans will be reviewed for conformance to the requirements of this manual. Upon completion
of their review, the City Engineer may approve or deny the submittal. Any applicant may appeal the
decision of the City Engineer to the Board of Public Works and Safety. All land alterations in the City of
Rushville shall be in compliance with the minimum stormwater drainage standards forth in this Manual
unless a variance has been granted by the Board of Public Works and Safety.

Developer shall submit a copy of subdivision covenants stating that items such as rear yard swales or
detention facilities are to be maintained by a private Homeowners’ Association.
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INFORMATION REQUIREMENTS

The following information shall either accompany or be presented on the drawings of all development
projects. All drawing sheets and other information and data prepared shall be stamped by a licensed
professional engineer. A checklist used by the plan reviewer can be found in Appendix A. All drainage
and stormwater management drawings shall include the following:

s

10.

11.

12.

13.

14.

Title Sheet with project name, location map, and name, address, telephone number, and seal of
professional engineer, drawing index, storm structure summary table, and stormwater quality
summary table.

Scale: Standard scale such as 1"=10', 20', 30', 50', 100', as appropriate.

North Arrow (shown in plan view).

Existing contours: Contour intervals shall be 1 foot and shall include contours within 600 feet of
the proposed development.

Benchmarks with elevations referenced to NGVD or NAVD.

Spot elevations shown at drainage breakpoints.

Existing streams, rivers, lakes, and other water bodies.

Elevation, size, slope, and material of any existing and proposed storm sewers.

The extents of floodplains and the locations of the floodway for any stream or channel at the
established 100-year flood elevation and a copy of the FEMA flood map with project location

and property boundaries noted. Provide the base flood elevation.

The extent and location of any current wetlands located on the subject property: the developer
is responsible for all necessary coordination with IDNR and ACOE regulations.

Proposed drainage improvements (shown in plan and profile view).
Direction of stormwater flow.
Right-of-way and easement limits.

Erosion and sediment control plan.

In addition to the drainage plan, the developer shall submit a copy of all computer model reports

including inputs, outputs, and assumptions used in drainage calculations as well as an operation and
maintenance manual, if applicable.
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STORMWATER DRAINAGE DESIGN REQUIREMENTS

A. General Drainage Requirements

A drainage system shall be designed and constructed by the developer to provide for the proper
drainage of surface water from the entire developed area and the drainage area of which it is a part.
The system shall be constructed and installed in accordance with the plans and specifications approved
through the process outlined in this manual.

B. Impact Drainage Areas

The City Engineer is authorized, but not required, to classify certain geographical areas as impact
drainage areas and to enact and promulgate regulations which are generally applied. In determining
impact drainage areas, the City Engineer shall consider factors as topography, soil type, capacity of
existing legal drains, and distance from adequate drainage facility.

The following areas shall be designated as impact drainage areas, unless a good reason for not
including them is presented to the City Engineer:

1. A floodway or floodway fringe or floodplain boundary as designated by the IDNR.

2. A flood boundary area or floodway as designated by the FEMA National Flood Insurance
Program.

3. Land within 75 feet of each bank of any regulated ditch.

4. Land within 75 feet of the center line of any regulated drain tile.

Land where there is not an adequate outlet, taking into consideration the capacity and depth of the
outlet, may be designated as an impact drainage area by resolution of the Board of Public Works and

Safety. Special requirements for development within any impact drainage area shall be included in the
resolution.

C. Runoff Requirements

Runoff quantities shall be computed for the area under development plus the area of the watershed
flowing into the area under development. The quantity of runoff that is generated as a result of a given
rainfall intensity may be calculated as follows:

For development sites less than or equal to 5 acres in size, with a contributing drainage area less than
or equal to 200 acres in size, the rational method should be used:

Q=C*I*A

where Q = peak runoff rate, cfs
C = runoff coefficient
| = rainfall intensity, inches per hour
A = drainage area, acres

Prepared by Strand Associates, Inc.® 5



City of Rushville, Indiana Stormwater Technical Manual

C values for urban areas are shown in Table 1.01-1. Composite C values used for a given drainage
area with various surface types shall be the weighted average for the total area calculated from
individual areas having different surface types. Rainfall intensity shall be determined using the NOAA
Atlas 14 Point Precipitation Frequency Estimate Table in Appendix B.

For development sites greater than 5 acres in size or contributing drainage area greater than
200 acres, a computer model should be used that can generate hydrographs based on the NRCS
TR-55 time of concentration and curve number calculation methodologies and the Huff second quartile
rainfall distribution.

For commercial or industrial sites; major residential, commercial, and industrial subdivisions; and minor
commercial and industrial subdivisions, the predeveloped runoff rates shall be based on Pasture,
Meadow, Brush, or Woods ground cover type in good hydrologic condition. Any existing farm ground
will be based on the pasture cover type, in good hydrologic condition.

All overland flow time of concentration values shall be based on the figure in Appendix C.

C value for Urban Area
Character of Surface Runoff Coefficient, C

Business

Downtown 0.70t0 0.95

Neighborhood 0.50t0 0.70
Residential

Single-Family 0.30 to 0.50

Multi-Units, Detached 0.40 to 0.60

Multi-Units, Attached 0.60t00.75
Residential Suburban 0.25t00.40
Apartment 0.50t0 0.70
Industrial

Light 0.50t0 0.80

Heavy 0.60 t0 0.90
Park, Lawn, Cemetery, Grassy Area 0.10t0 0.25
Railroad Yard 0.20t00.35
Unimproved 0.10t0 0.30
Pavement

Asphalt or Concrete 0.80t0 0.95

Brick 0.70t0 0.85
Other Impervious 0.75t00.95
Water Impoundment 1.0

(INDOT Design Manual, Figure 202-2E Rational-Method Runoff Coefficient, C)
Table 1.01-1 C Value for Urban Area
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D. Storm Sewer Requirements

The on-site drainage system shall be designed and sized to handle, flowing full, a minimum of a
10-year rainfall event. The developer is responsible for analyzing the ponding and results of a 100-year
rainfall event and establishing flood protection grade for all structures and verifying an adequate outlet
for the 100-year storm with the storm pipe system completely plugged.

For rational method analysis, the duration shall be equal to the time of concentration for the drainage
area. In computer-based analysis, the duration is as noted in the applicable methodology associated
with the computer program.

The hydraulic capacity of storm sewers should be determined using Manning’s Equation:
V =(1.486/n) * R¥* * S

where V = mean velocity of flow, fps
n = Manning’s roughness coefficient
S = slope, foot per foot
R = hydraulic radius, feet=A/P

where A = cross sectional area of flow, cf
P = wetted perimeter, feet

Allowable n values are listed in Table 1.01-2.

Storm pipes shall be reinforced concrete with gasket fitting, class will be determined using Appendix D.
The minimum pipe size shall be 12 inches in diameter. If HDPE or PVC is desired, developer must use
only double wall HDPE or PVC meeting requirements of ASTM 3034. PVC and HDPE pipe sizes are
limited to 12- to 36-inch diameter. The minimum pipe flow velocity shall be 2.5 feet per second.
Exposed ends of storm pipes shall have 6-inch-thick reinforced concrete slope walls or precast
concrete end sections.

Storm street inlets placed in a low point shall be sized to accept a 10-year storm volume with
50 percent of the inlet clogged and no more than one-half foot of water pooling above the inlet.

Type of Surface n Value
Smooth, such as concrete,

: 0.011
asphalt, gravel, or bare soil
Rangeland 0.13
Short Grass 0.15
Cultivated Soil 0.17
Dense Grass 0.24
Light Woods and Underbrush 0.4
Dense Woods and Underbrush 0.8

(INDOT Design Manual, Figure 202-2B Manning’s Roughness
Coefficient, n, for Sheet Flow)

Table 1.01-2 Manning’s Roughness Coefficient, n
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For hydraulic analysis of existing or proposed storm drains which possess submerged outfalls, a more
sophisticated design/analysis methodology than Manning’s equation will be required. The backwater
analysis method provides a more accurate estimate of pipe flow by calculating individual head losses in
pipe systems that are surcharged and/or have submerged outlets. These head losses are added to a
known downstream water surface elevation to give a design water surface elevation for a given flow at
the desired upstream location.

Various computer modeling programs such as HYDRA, ILLUDRAIN and StormCAD are available for
analysis of storm drains under these conditions. Computer models to be used, other than those listed,
must be approved by the City Engineer.

All streets shall be provided with an adequate storm drainage system consisting of curbs, gutters, and
storm sewers, or side ditches and culverts. A 6-inch perforated tile shall be placed on each side of all
streets and be constructed as shown in the standard drawings, located in Appendix E.

Inlet spacing in streets shall be based upon allowable gutter spread or 300 feet, whichever is less.
Manholes shall be provided where two or more storm sewers converge, where pipe size changes,
where a change in horizontal alignment occurs, where a change in pipe slope occurs, and at maximum
400-foot intervals in straight sections of sewer. A minimum drop of 0.1 foot through manholes should be
provided. When changing pipe size, match crowns of pipe. Pipe slope should not be so steep that inlets
surcharge (i.e., hydraulic grade line needs to be below the rim elevation).

Various parts of a drainage and stormwater management facility should accommodate stormwater
runoff. The minor drainage and stormwater management system such as inlets, catch basins, street
gutter, swales, sewers, and small channels that collect stormwater should convey peak runoff from a
10-year return period storm with the free surface (HGL) below the crown of the pipe at or below the top
of the bank. Rainfall duration should be equal to the time of concentration for the rational method. The
appropriate Huff rainfall distribution should be used to determine the peak runoff for
hydrograph/computer modeling methods. These minimum requirements should be satisfied:

1 The allowable spread of water on collector streets is limited to maintaining two clear 10-
foot moving lanes of traffic. One 10-foot lane is to be maintained for local roads.

2. Culverts should be capable of conveying peak runoff from a 50-year return period storm
when crossing under a road that is part of the INDOT functional classification system
and are classified as arterial or collector roads. Culverts under local roads that provide
the only method of ingress/egress to a development should convey the 100-year storm
without inundating the roadway.

E. Open Channel and Swale Requirements

All open channels and swales shall be sized to accept the peak runoff from a 10-year storm. For
rational method analysis, the storm duration shall be equal to the time of concentration for the drainage

area. In computer-based analysis, the duration is as noted in the applicable methodology associated
with the computer program.
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Open channels with a carrying capacity of more than 30 cfs at bank-full stage shall be capable of
accommodating peak runoff for a 24-hour, 5-year storm event within the drainage easement.

Drainage swales with longitudinal slopes flatter than 1 percent shall consist of 6-inch-thick reinforced
concrete. Such swales shall have a minimum width of 3 feet and have a shaped and jointing pattern or
6-inch-diameter underdrains in swales flatter than 1 percent.

Storm swale inlets shall be sized to accept a 10-year storm volume with 50 percent of the inlet clogged
and no more than eight-tenths of a foot of water pooling above the inlet.

Drainage swales or ditches along dedicated roadways and within rights-of-way, or on dedicated
easements, are not to be altered in any way without written permission from the City Engineer.

F. Detention Basin Requirements

Detention design shall conform to current SCS methods for drainage, or an approved equal. The design
shall include an analysis of all storm durations (1, 2, 3, 6, 12, and 24 hours) to determine the critical
peak to be used. The Rational Method is acceptable for pipe design only.

Wet detention ponds shall have a minimum 6-foot-wide safety ledge placed below water level from a
minimum water depth of 18 inches to a maximum water depth of 30 inches. Also, wet detention ponds
shall have at least 25 percent of the pond surface with a minimum water depth of 8 feet.

The storm detention design shall outlet stormwater at a 2-year predeveloped rainfall event rate for a
10-year postdeveloped storm. The 100-year postdeveloped storm shall be limited to the 10-year
predeveloped outlet rate.

Any dry detention facilities must be designed with subsurface drainage. Outlet pipes from retention
ponds must be discharged into a natural ditch, a defined swale, or a discharge control structure that will
eliminate erosion downgrade. Outlet pipes shall not be discharged onto an existing tillable field.

All stormwater outlets discharging into a detention facility shall be located in the upper two-thirds of the
basin.

Drainage systems (including all ditches, channels, conduits, swales, and the like) shall have adequate
capacity to convey the stormwater runoff from all upstream tributary areas (off-site land areas) through
the development under consideration for a 100-year return period design storm calculated on the basis
of the upstream land use in its present state of development. Swales between privately owned
residential lots shall not be used to convey the above-referenced stormwater runoff unless the
discharge paths are confined within the drainage easements and/or common areas. In the case of
existing upstream detention, an allowance equivalent to the reduction in flow rate provided may be
made for upstream detention only when the detention and release rate have previously been approved
by the City Engineer and evidence of its construction and maintenance can be shown.

Prepared by Strand Associates, Inc.” 9
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General detention basin requirements are as follows:

1.

10.

11.

Basins should be designed to collect sediment and debris in specific locations so that
removal costs are kept to a minimum.

The maximum volume of water stored and subsequently released at the design release
rate shall not result in a storage duration in excess of 48 hours from the start of the
storm unless additional storms occur within the period.

All stormwater detention facilities shall be separated by not less than 25 feet from any
building or structure to be occupied.

No detention facility or other water storage area, permanent or temporary, shall be
constructed under or within 20 feet of any pole or high voltage electric line. Likewise,
poles or high voltage electric lines shall not be placed within 20 feet of any detention
facility or other water storage area.

All stormwater detention facilities shall be separated from any road by no less than one
right-of-way width, measured from the top of the bank, using the most restrictive right-of-
way possible. If the width of the right-of-way is less than 50 feet, the minimum distance
between the top of bank and road shall be increased to 50 feet.

No slopes steeper than 3 horizontal to 1 vertical (3:1) for safety, erosion control, stability,
and ease of maintenance shall be permitted.

Safety screens having a maximum opening of 4 inches shall be provided for any pipe or
opening to prevent children or large animals from crawling into the structures.

Danger signs shall be mounted at appropriate locations to warn of deep water, possible
flood conditions during storm periods, and other dangers that may exist. Fencing shall
be provided if deemed necessary by the City Engineer.

Outlet control structures shall be designed to operate as simply as possible and shall
require little or no maintenance and/or attention for proper operation. They shall limit
discharges into existing or planned downstream channels or conduits so as not to
exceed the predetermined maximum authorized peak flow rate.

Emergency overflow facilities such as a weir or spillway shall be provided for the release
of exceptional storm runoff or in emergency conditions should the normal discharge
devices become totally or partially inoperative. The overflow facility shall be of a design
so that its operation is automatic and does not require manual attention.

Off-site flows greater than the rate produced by the 10-year storm in the postdeveloped
condition shall be conveyed through the emergency spillway, not through the primary
outlet structure.
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12. Emergency overflow facilities shall be designed to handle one and one-quarter times the
peak discharge and peak flow velocity resulting from the 100-year design storm event
runoff from the entire contributing watershed, assuming postdevelopment condition,
draining to the detention/retention facility.

13. Grass or other suitable vegetative cover shall be provided along the banks of the
detention storage basin. Grass should be cut regularly at approximately monthly
intervals during the growing season or as required to maintain the facility.

14. Debris and trash removal and other necessary maintenance shall be performed on a
regular basis to ensure continued operation in conformance with design.

15. No residential lots or any part thereof shall be used for any part of a detention basin or
for the storage of water, either temporary or permanent, unless that part of a lot is
located within an easement. The easement must be of sufficient width, as determined by
the City Engineer, to perform routine maintenance activities.

It is recognized that, with the possible exception of major watercourses, the smaller streams and
drainage channels serving the City of Rushville may not have adequate capacity to receive and convey
stormwater runoff resulting from continued urbanization. As a result, the storage and controlled release
rates of excess stormwater runoff shall be required for all development that is located within the City
limits.

In general, the release rates of stormwater from developments and redevelopments up to and including
the 10-year return period storm may not exceed the predeveloped 2-year frequency storm. The release
rate for the developments for the 100-year return period storm shall not exceed the predeveloped peak
10-year frequency storm.

In the event the natural downstream channel or storm sewer system is inadequate to accommodate the
release rate provided above, the allowable release rate shall be reduced to that rate permitted by the
capacity of the receiving downstream channel or storm sewer system. Additional detention, as
determined by the City Engineer, shall be required to store that portion of the runoff exceeding the
capacity of the receiving sewers or waterways.

If more than one detention/retention facility is involved in the development of the area upstream of the
limiting restriction and the outlets leave the development site at different locations, the allowable
release rate from any one detention basin shall be in direct proportion to the ratio of its drainage area to
the drainage area of the entire watershed upstream of the restriction.

G. Stormwater Structure Requirements

Concrete riser rings shall be permitted in order to allow structures to be adjusted up to a maximum of
1 foot.

All structures should be sized to allow inspection and maintenance.
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H. Erosion and Sediment Control Requirements

When vegetation has been removed from a slope and the possibility of soil erosion occurs, the
developer shall be required to seed or otherwise prevent damage to adjacent property or accumulation
on street surfaces. These erosion control measures shall be in accordance with the standards and
specifications on file with the IDNR and the Rush County Soil and Water Conservation District.

The following certification shall be included in the Storm Water Erosion and Pollution Control Plan,
which contractor and all subcontractors shall sign:

“| certify under penalty of law that | understand the terms and conditions of the Rule 5
(Stormwater Pollution Prevention Plan) permit that authorizes the stormwater discharges
associated with activities from the construction site. | agree to indemnify and hold the City of
Rushville harmless from any claims, demands, suits, causes of action, settlements, fines, or
judgments and the costs of litigation, including, but not limited to, reasonable attorney fees and
costs of investigation arising from a condition, obligation or requirement assumed or to be
performed by contractor for stormwater pollution and erosion control.”

Erosion Control Plan shall include responsible erosion control party with contact information.

. Miscellaneous Requirements

The developer shall provide a plan for the continuation of underground drainage tiles.

If during construction the developer connects into an existing manhole, it shall be the responsibility of
the developer to replace the adjusting rings and casting and cover, if required by the City Engineer.
Developer shall make sure manhole cover is flush with finished ground elevation.

1. Manhole Covers
a. Covers shall fit existing castings using field measurements by Developer.
b. New covers shall be selected after field measurements. Cover shall be as called

out in Appendix E.

C. Developer shall be responsible for accurate sizing of the replacement cover. Prior
to replacing manhole cover, existing casting shall be measured. This includes
providing the manhole cover supplier with the
following measurements:

(1) Diameter at top of opening (A1). Al

(2) Diameter at seat of cover pocket (Az). A2

3) Depth of cover pocket (B). B
(4) Diameter of clear opening (C).

d. The bearing surface of the casting shall be
cleaned of all debris and loose scale before
installing the new cover.

e. Developer shall be responsible for proper disposal of the old cover.
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2. Manhole Castings

a.

b.

New castings shall be as called out in Appendix E.

The existing manholes shall have a new bolt down casting and gasketed cover
provided to replace the existing casting and cover.

The work shall be as specified in Adjust Casting, except a new casting shall be
provided in lieu of reusing the existing casting.

Developer shall be responsible for proper disposal of old castings, covers, and
materials in an approved location.

Where applicable, Developer shall perform this type of work prior to Manhole
Resurfacing or Manhole Coating.

3. Install Exterior Seals

a.

Exterior Seal for adjusting ring sealing, including Internal rubber sleeves and
extensions, shall be “Cretex External Manhole Chimney Seal,” or equal.

External rubber sleeves shall be extruded or molded from rubber compound
conforming to the applicable requirements of ASTM C 923.

The sleeves shall be double-pleated and shall be capable of vertical expansion of
not less than 2 inches when installed.

Extensions shall be provided as required to seal the entire section from manhole
casting to manhole cone.

Expandable stainless-steel bands for compressing the sleeve against the manhole
shall be minimum 16 gauge thick and shall be fabricated of stainless steel
conforming to ASTM C923, type 304. Screws, bolts and nuts used on the band
shall be stainless steel conforming to ASTM F593 and ASTM F594, Type 304.

Installation shall conform to manufacturer’s published instructions.

Prior to installing the adjusting ring seals, the surfaces upon which the sleeve will
be compressed against shall be clean, smooth, and free from voids or cracks which
will prevent the sleeve from sealing. If the masonry surface is rough and would not
provide an effective seal, it shall be smoothed by applying hydraulic cement as
recommended by manufacturer.

After the interior seal has been placed between the manhole casting and the
manhole cone, the stainless-steel compression rings at the top and bottom of the
sleeve shall be installed to provide a watertight seal.

Where applicable, Developer shall perform this type of work after Manhole
Resurfacing, Manhole Coating, or Excavation Rehabilitation.
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4. Adjust Casting With Concrete Rings

a. Replace existing adjusting rings with precast concrete rings where existing rings
had been damaged prior to Developer’s work and cannot be reused.

b. The existing manholes shall have existing chimneys repaired and existing
castings adjusted. This item shall consist of the excavation around the existing
manhole to a depth 6 inches below the top of the cone section of the structure.
The existing casting and adjusting rings, if present, shall be removed and
cleaned of all debris and deteriorated material. The manhole castings and
adjusting rings shall be set to grade using non-shrink grout. All adjustments to
manhole castings shall be accomplished using precast concrete adjusting rings.
As an incidental item of work, Developer shall be responsible for providing
precast concrete adjusting rings where required to bring the manhole from
existing grade to final grade or to replace any existing deteriorated adjusting
rings.

C. Where applicable, Developer shall perform this type of work prior to Manhole
Resurfacing or Manhole Coating.

McCreary Concrete (765-932-3058) is the preferred manufacturer of precast concrete products.

d. Construction Drawings

All plans shall be in conformance with the construction drawings included in Appendix E of this manual.
Deviations from the drawings can be requested from the City Engineer.

K. Record Drawings

Upon completion of construction, the final record drawings shall be submitted to the City Engineer,
City of Rushville, 133 West First Street, Rushville, IN 46173. The format and copies needed are as
follows:

1. One full-size, paper copy.
2. One electronic copy in Portable Document Format (PDF).
3. One electronic copy in AutoCAD version 2010 or more recent.

The record drawings shall be prepared and stamped by a Professional Engineer or Surveyor. The
paper copy and PDF copy shall be stamped “Record Drawings” with the date. The electronic copies
can be submitted via CD or flash drive labeled as record drawings with the project name, drainage
number, date and name of engineering company.

The drawings shall include, but not be limited to:

Pipe size

Pipe material

Pipe invert elevations

Pipe lengths

Structure invert elevations

Structure rim/top of casting elevations

oo p LN
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7. BMP types, dimensions, and easements

8. Horizontal alignments of storm pipes, culverts, streets and storm drain structures

9. Topographical survey of detention facilities including storage volumes

10. Emergency overflow elevations

11. Locations, sizes, lengths, invert and rim elevations, and material types of sanitary sewers
12. Project shall reference Indiana State Plane Coordinates, East Zone

Prepared by Strand Associates, Inc.” 15
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City of Rushville, Indiana Drainage Plan Review Checklist Stormwater Technical Manual

Applicant Name:

Applicant Contact Information:

Plan includes the following? Yes No [Comment

1|Title Sheet

Project Name

Location Map

PE or LS Information

Name

Address

Telephone Number

Seal

2|Scale

3|North Arrow

4|Existing contours

1-foot for slopes <2%

2-foot for slopes >2%

5|Benchmarks

6[Spot elevations at drainage break points

7|Existing streams, rivers, lakes, and other water bodies

8|Existing and proposed storm sewers

Elevation

Size

Slope

Material

9|Floodplains and floodways

10|Wetlands

11|Proposed drainage improvements, plan and profile

12|Direction of stormwater flow

13|Right-of-way and easement limits

14 |Erosion and sediment control plan
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NOAA Atlas 14, Volume 2, Version 3BRUSHVILLE
SEWAGE PLANT
Station ID: 12-7646

Elevation:

Location name: Rushville, Indiana, US*
Latitude: 39.6042°, Longitude: -85.4528°

Elevation (station metadata): 960ft*
* source: Google Maps

POINT PRECIPITATION FREQUENCY ESTIMATES

G.M. Bonnin, D. Martin, B. Lin, T. Parzybok, M.Yekta, and D. Riley

NOAA, National Weather Service, Silver Spring, Maryland

PF tabular | PE_graphical | Maps & aerials

PF tabular
‘ PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)’ l
. | Average recurrence interval (years) [
Duration

[ 1 I 2 | 5 [ 1o | 25 ][ 50 | 100 | 200 | 500 | 1000 |

A 0.380 0.450 0.533 0.596 0.675 0.734 0.791 0.848 0.922 0.973
(0.346-0.420)||(0.410-0.498)||(0.484-0.588)||(0.540-0.657)||(0.609-0.745)||(0.659-0.811)||(0.704-0.873)||(0.750-0.938)||(0.804-1.03)||(0.841-1.09)

— 0.591 0.703 0.828 0.920 1.03 1.11 1.19 1.27 1.36 1.42
(0.538-0.652)||(0.640-0.777)|((0.753-0.914)|| (0.834-1.02) || (0.931-1.14) || (0.999-1.23) || (1.06-1.31) || (1.12-1.40) || (1.18-1.51) || (1.22-1.58)

_— 0.724 0.859 1.02 1.13 1.28 1.38 1.48 1.57 1.69 1.77
(0.660-0.800)|/(0.783-0.950)|| (0.924-1.12) || (1.03-1.25) || (1.15-1.41) || (1.24-1.52) || (1.32-1.63) || (1.39-1.74) || (1.48-1.88) || (1.53-1.98)

J— 0.958 1.15 1.39 1.57 1.80 1.97 2.14 2.30 2.51 2.65
(0.873-1.06) || (1.05-1.27) || (1.27-1.54) || (1.43-1.73) || (1.62-1.99) || (1.77-2.18) || (1.90-2.36) || (2.03-2.54) || (2.19-2.79) || (2.29-2.96)

Bl-min 1.17 1.41 1.75 2.00 2.34 2.60 2.85 3.12 3.47 3.73
(1.07-1.29) || (1.29-1.56) || (1.59-1.93) || (1.81-2.21) || (2.11-2.58) || (2.33-2.87) || (2.54-3.15) || (2.76-3.45) || (3.02-3.85) || (3.22-4.16)

2-hr 1.36 1.64 2.04 2.34 2.75 3.08 3.41 3.75 4.21 4.57
(1.24-150) || (1.49-1.81) || (1.85-2.24) || (2.12-2.58) || (2.48-3.03) || (2.76-3.38) || (3.03-3.75) || (3.29-4.12) || (3.65-4.65) || (3.90-5.07)

3-hr 1.44 1.74 2.16 2.49 2.94 3.31 3.69 4.07 4.61 5.03
(1.31-1.59) || (1.59-1.92) || (1.97-2.38) || (2.26-2.74) || (2.65-3.23) || (2.96-3.63) || (3.27-4.05) || (3.58-4.49) || (3.98-5.10) || (4.28-5.59)

6-hr 1.72 2.07 2.56 2.96 3.50 3.95 4.40 4.88 5.54 6.06
(1.57-1.89) || (1.90-2.28) || (2.35-2.82) || (2.70-3.25) || (3.17-3.84) || (3.55-4.32) || (3.92-4.82) || (4.29-5.35) || (4.78-6.09) || (5.16-6.69)

12-hr 2.05 2.46 3.03 3.47 4.07 4.55 5.03 5.54 6.21 6.74
(1.89-2.24) || (2.28-2.70) || (2.79-3.31) || (3.19-3.79) || (3.72-4.42) || (4.13-4.94) || (4.53-5.47) || (4.93-6.02) || (5.45-6.78) || (5.85-7.40)

24-hr 2.44 2.92 3.56 4.06 4.72 5.24 5.76 6.28 6.98 7.52
(2.29-2.60) || (2.74-3.12) || (3.35-3.80) || (3.80-4.33) || (4.41-5.02) || (4.88-5.57) || (5.36-6.11) || (5.83-6.66) || (6.45-7.40) || (6.92-7.96)

2-da 2.87 3.43 417 4.73 5.48 6.06 6.65 7.23 8.01 8.60
Y || (2.70-3.06) || (3.23-3.66) || (3.91-4.44) || (4.44-5.04) || (5.13-5.83) || (5.66-6.44) || (6.20-7.07) || (6.71-7.69) || (7.40-851) || (7.92-9.15)

3-da 3.08 3.67 4.44 5.03 5.82 6.44 7.05 7.67 8.49 9.12
Y || (2.89-328) || (3.45-3.92) || (4.16-4.74) || (4.71-5.37) || (5.44-6.20) || (6.00-6.85) || (6.56-7.51) || (7.11-8.17) || (7.84-9.05) || (8.39-9.73)

4-da 3.28 3.91 4.71 5.33 6.16 6.81 7.46 8.11 8.98 9.65
Y |l (3.08-351) || (3.66-4.18) || (4.41-5.04) || (4.98-5.69) || (5.75-6.58) || (6.34-7.26) || (6.93-7.95) || (7.51-8.65) || (8.28-9.58) || (8.86-10.3)

7-da 3.88 4.61 5.53 6.26 7.25 8.03 8.82 9.62 10.7 1.5
Y |l (3.65-4.14) || (4.33-4.92) || (5.20-5.90) || (5.88-6.68) || (6.79-7.73) || (751-8.55) || (8.22-9.39) || (8.94-10.2) || (9.89-11.4) || (10.6-12.3)

Tl 4.41 5.24 6.27 7.08 8.18 9.04 9.92 10.8 12.0 12.9
Y || (4.16-4.70) || (4.94-5.58) || (5.90-6.68) || (6.66-7.53) || (7.68-8.70) || (8.47-9.61) || (9.27-10.5) || (10.1-11.5) || (11.1-12.8) || (11.9-13.7)

—_ 6.04 7.14 8.43 9.42 10.7 11.8 12.8 13.8 15.1 16.1
Y || (5.72-6.39) || (6.76-7.56) || (7.97-8.91) || (8.90-9.96) || (10.1-11.4) || (11.1-12.4) || (12.0-13.5) || (12.9-14.5) || (14.1-15.9) || (14.9-17.0)

30-da 7.46 8.79 10.2 1.3 12.8 13.9 15.0 16.0 17.4 18.4
Y|l (7.00-7.86) || (8.34-9.25) || (9.70-10.8) || (10.7-11.9) || (12.1-13.5) || (13.1-14.6) || (14.1-15.8) || (15.1-16.9) || (16.3-18.4) || (17.2-19.4)

45-da 9.47 11.1 12.8 14.1 15.8 17.1 18.3 19.4 20.9 21.9
Y Il (8.99-9.97) || (106-11.7) || (122-135) || (13.4-14.8) || (15.0-16.6) || (16.1-17.9) || (17.2-19.2) || (18.3-20.4) || (19.6-22.0) || (20.5-23.2)

60-da 11.4 13.4 15.4 16.9 18.8 20.2 21.6 23.0 24.7 25.9
Y Il (10.9-12.0) || (127-14.1) || (14.6-16.1) || (16.0-17.7) || (17.8-19.7) || (19.2-21.3) || (20.5-22.7) || (21.7-24.1) || (23.2-25.9) || (24.3-27.2)

" Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).

Numbers in parenthesis are PF estimates at lower and upper bounds of the 30% confidence interval. The probability that precipitation frequency estimates (for a
given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds are not
checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.

Please refer to NOAA Atlas 14 document for more information.
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OVERLAND FLOW AND RUN-OFF COEFFICIENT
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APPENDIX E
STORMWATER STANDARD DRAWINGS
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U—45 BEND

PIPE ENTERING/
PIPE EXITING AT
45-90° BEND

21"

GENERAL NOTES

MANHOLES SHALL CONFORM TO ASTM C-—478. JOINTS SHALL
CONFORM TO ASTM C-443. THE USE OF CAST-IN-PLACE
CONCRETE STRUCTURES SHALL REQUIRE THE PRIOR WRITTEN
APPROVAL OF THE CITY ENGINEER.

CASTINGS WHICH DRAIN COMBINED CURB AND GUTTER, TYPE Il

CURBING SHALL BE NEENAH R-3287-10V, EJ 7030T6, 7510Z1,
7510M3, OR AS APPROVED BY THE CITY ENGINEER. MANHOLES

SHALL NOT BE USED TO DRAIN COMBINED CURB AND GUTTER,

TYPE Il CURBING. INLET, TYPE B REQUIRED.

CASTINGS WHICH DRAIN ROLL CURB AND GUTTER, TYPE |
CURBING SHALL BE NEENAH R-3501-TR/TL OR EJ V4520-1, OR
AS APPROVED BY THE CITY ENGINEER. MANHOLES SHALL NOT BE
USED TO DRAIN ROLL CURB AND GUTTER, TYPE | CURBING. INLET,
TYPE A REQUIRED.

CASTINGS FOR INLETS WHICH DRAIN OPEN PAVEMENT AREAS
WITHOUT CURBING SHALL BE NEENAH R-3402-E, EJ V5622-80,
OR AS APPROVED BY THE CITY ENGINEER.

CASTINGS FOR MANHOLES WHICH DRAIN OPEN PAVEMENT AREAS
WITHOUT CURBING SHALL BE NEENAH R-2502-B, EJ 1020M1,
1050Z, OR AS APPROVED BY THE CMY ENGINEER.

CASTINGS FOR USE ON INLETS OR MANHOLES WHICH DRAIN
SWALES OR DRY BOTTOM DETENTION BASINS SHALL BE NEENAH
R-4342, EJ 13240, 1480Z, OR AS APPROVED BY THE CMY
ENGINEER.

CASTINGS FOR MANHOLES WHICH DO NOT COLLECT SURFACE
WATER SHALL BE NEENAH R-1772-B, EJ 1020 Z/A, OR AS
APPROVED BY THE CMY ENGINEER. LIDS SHALL BE STAMPED WITH
"STORM".

A 2’ SUMP BELOW DOWNSTREAM PIPE IS REQUIRED ON ANY
INLET, TYPE A OR TYPE B WHICH DRAINS DIRECTLY TO A
MANHOLE PIPE. CONNECTION OF INLET PIPE TO MAINLINE PIPE
SHALL OCCUR AT A MANHOLE.
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NOTES
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THE CITY ENGINEER.

2. ABANDONED PIPES, 12° AND LARGER, SHALL BE BROKEN
INTO EVERY 50" AND SHALL BE FILLED COMPLETELY WITH
SAND SLURRY.
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TYPE J, K, L, M AND N MANHOLES AS DETAILED HEREON
REQUIRE A CERTAIN MINIMUM DEPTH. IN CASES WHERE THE
DEPTH OF THE STORM SEWER IS NOT SUFFICIENT TO MEET THE
MINIMUM DEPTH AS REQUIRED BY THE DETAL, "F" DIAMETER
MANHOLE SECTION MAY BE USED THROUGHOUT THE DEPTH OF
THE MANHOLE.

MANHOLES SHALL CONFORM TO ASTM C—478. JOINTS SHALL
CONFORM TO ASTM C-443. THE USE OF CAST-IN-PLACE
CONCRETE STRUCTURES SHALL REQUIRE THE PRIOR WRITTEN
APPROVAL OF THE CITY ENGINEER.

CASTINGS WHICH DRAIN COMBINED CURB AND GUTTER, TYPE Il

CURBING SHALL BE NEENAH R-3287-10V, EJ 703076, 751071,
7510M3, OR AS APPROVED BY THE CITY ENGINEER. MANHOLES

SHALL NOT BE USED TO DRAIN COMBINED CURB AND GUTTER,

TYPE Il CURBING. INLET, TYPE B REQUIRED.

CASTINGS WHICH DRAIN ROLL CURB AND GUTTER, TYPE |
CURBING SHALL BE NEENAH R-3501-TR/TL OR EJ V4520-1, OR
AS APPROVED BY THE CITY ENGINEER. MANHOLES SHALL NOT BE

USED TO DRAIN ROLL CURB AND GUTTER, TYPE | CURBING. INLET,

TYPE A REQUIRED.

J

GENERAL NOTES

CASTINGS FOR INLETS WHICH DRAIN OPEN PAVEMENT AREAS
WITHOUT CURBING SHALL BE NEENAH R-3402-E, EJ V5622-80,
OR AS APPROVED BY THE CMY ENGINEER.

CASTINGS FOR MANHOLES WHICH DRAIN OPEN PAVEMENT AREAS
WITHOUT CURBING SHALL BE NEENAH R—2502-B, EJ 1020M1,
1050Z, OR AS APPROVED BY THE CITY ENGINEER.

CASTINGS FOR USE ON INLETS OR MANHOLES WHICH DRAIN
SWALES OR DRY BOTTOM DETENTION BASINS SHALL BE NEENAH
R-4342, EJ 13240, 1480Z, OR AS APPROVED BY THE CITY
ENGINEER.

CASTINGS FOR MANHOLES WHICH DO NOT COLLECT SURFACE
WATER SHALL BE NEENAH R-1772-B, EJ 1020 Z/A, OR AS
APPROVED BY THE CITY ENGINEER. UDS SHALL BE STAMPED WITH
"STORM".

A 2 SUMP BELOW DOWNSTREAM PIPE IS REQUIRED ON ANY
INLET, TYPE A OR TYPE B WHICH DRAINS DIRECTLY TO A
MANHOLE PIPE. CONNECTION OF INLET PIPE TO MAINUNE PIPE
SHALL OCCUR AT A MANHOLE.

"0"-RING GASKET BETWEEN RISER SECTIONS AND
ALL RISER AND CONC. SECTION. (SEE GENERAL

STORM SEWER MANHOLE TYPES J, K, L, M, & N DETAIL
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SEE NOTE 11 FOR CATCH BASIN, TYPE A WITH DOWNSTREAM PIPE ONLY
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> GENERAL NOTES
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3 1. CASTINGS WHICH DRAIN COMBINED CURB AND GUTTER, TYPE Il

K> CURBING SHALL BE NEENAH R-3287-10V, EJ 7030T6, 751071, 5. CASTINGS FOR USE ON INLETS OR MANHOLES WHICH DRAIN

= 7510M3, OR AS APPROVED BY THE CITY ENGINEER. INLET, TYPE SWALES OR DRY BOTTOM DETENTION BASINS SHALL BE NEENAH
B REQUIRED. MANHOLES SHALL NOT BE USED TO DRAIN R-4342, E) 13240, 1480Z, OR AS APPROVED BY THE CITY

! COMBINED CURB AND GUTTER, TYPE Il CURBING. ENGINEER.

@

= 2. CASTINGS WHICH DRAIN ROLL CURB AND GUTTER, TYPE | 6. CASTINGS FOR MANHOLES WHICH DO NOT COLLECT SURFACE

z CURBING SHALL BE NEENAH R-3501-TR/TL OR EJ V4520-1, OR WATER SHALL BE NEENAH R-1772-B, EJ 1020 Z/A, OR AS

o AS APPROVED BY THE CITY ENGINEER. INLET, TYPE A REQUIRED. APPROVED BY THE CITY ENGINEER. LIDS SHALL BE STAMPED WITH

E MANHOLES SHALL NOT BE USED TO DRAIN ROLL CURB AND STORM”".
GUTTER, TYPE | CURBING.

I 7. A 2 SUMP BELOW DOWNSTREAM PIPE IS REQUIRED ON ANY

3. CASTINGS FOR INLETS WHICH DRAIN OPEN PAVEMENT AREAS INLET, TYPE A OR TYPE B WHICH DRAINS DIRECTLY TO A

WITHOUT CURBING SHALL BE NEENAH R-3402-E, EJ V5622-80, MANHOLE PIPE. CONNECTION OF INLET PIPE TO MAINTAN PIPE
OR AS APPROVED BY THE CITY ENGINEER. SHALL OCCUR AT A MANHOLE.

4. CASTINGS FOR MANHOLES WHICH DRAIN OPEN PAVEMENT AREAS
WITHOUT CURBING SHALL BE NEENAH R-2502-B, EJ 1020M1,
1050Z, OR AS APPROVED BY THE CIMY ENGINEER.
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GENERAL NOTES

CASTINGS WHICH DRAIN COMBINED CURB AND GUTTER, TYPE I
CURBING SHALL BE NEENAH R-3287-10V, EJ 703076, 751071,
7510M3, OR AS APPROVED BY THE CITY ENGINEER. INLET, TYPE
B REQUIRED. MANHOLES SHALL NOT BE USED TO DRAIN
COMBINED CURB AND GUTTER, TYPE Il CURBING.

CASTINGS WHICH DRAIN ROLL CURB AND GUTTER, TYPE |
CURBING SHALL BE NEENAH R-3501-TR/TL OR EJ V4520-1, OR
AS APPROVED BY THE CITY ENGINEER. INLET, TYPE A REQUIRED.
MANHOLES SHALL NOT BE USED TO DRAIN ROLL CURB AND
GUTTER, TYPE | CURBING.

CASTINGS FOR INLETS WHICH DRAIN OPEN PAVEMENT AREAS
WITHOUT CURBING SHALL BE NEENAH R-3402-E, EJ V5622-80,
OR AS APPROVED BY THE CITY ENGINEER.

CASTINGS FOR MANHOLES WHICH DRAIN OPEN PAVEMENT AREAS
WITHOUT CURBING SHALL BE NEENAH R-2502-B, EJ 1020M1,
1050Z, OR AS APPROVED BY THE CMY ENGINEER.

VARIABLE
30" 10 727

QPlPE—\ : l /

T T

SEE NOTE 11 FOR CATCH BASIN, TYPE B

\ o |

\— 3" BENCHING REQUIRED FOR INLETS
WITH DOWNSTREAM PIPE ONLY

SECTION

CASTINGS FOR USE ON INLETS OR MANHOLES WHICH DRAN
SWALES OR DRY BOTTOM DETENTION BASINS SHALL BE NEENAH
R-4342, EJ 13240, 1480Z, OR AS APPROVED BY THE CITY
ENGINEER.

CASTINGS FOR MANHOLES WHICH DO NOT COLLECT SURFACE
WATER SHALL BE NEENAH R-1772-B, EJ 1020 Z/A, OR AS
APPROVED BY THE CITY ENGINEER. LIDS SHALL BE STAMPED WITH
"STORM”.

A 2’ SUMP BELOW DOWNSTREAM PIPE IS REQUIRED ON ANY
INLET, TYPE A OR TYPE B WHICH DRAINS DIRECTLY TO A
MANHOLE PIPE. CONNECTION OF INLET PIPE TO MAINTAIN PIPE
SHALL OCCUR AT A MANHOLE.
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INLET, TYPE A

]

/ CATCH BASIN, TYPE B

/ STREET CENTERLINE

l CURB & GUTTER
J

STORM SEWER TRUNKLINE

;/ -

|| “ CURB & GUTTER

SEE GENERAL NOTE 11

GENERAL NOTES

CASTINGS WHICH DRAIN COMBINED CURB AND GUTTER, TYPE Il
CURBING SHALL BE NEENAH R-3287-10V, EJ 703076, 751071,
7510M3, OR AS APPROVED BY THE CITY ENGINEER. INLET, TYPE
B REQUIRED. MANHOLES SHALL NOT BE USED TO DRAIN
COMBINED CURB AND GUTTER, TYPE Il CURBING.

CASTINGS WHICH DRAIN ROLL CURB AND GUTTER, TYPE |
CURBING SHALL BE NEENAH R-3501-TR/TL OR EJ V4520-1, OR
AS APPROVED BY THE CITY ENGINEER. INLET, TYPE A REQUIRED.
MANHOLES SHALL NOT BE USED TO DRAIN ROLL CURB AND
GUTTER, TYPE | CURBING.

CASTINGS FOR INLETS WHICH DRAIN OPEN PAVEMENT AREAS
WITHOUT CURBING SHALL BE NEENAH R-3402-E, EJ V5622-80,
OR AS APPROVED BY THE CIY ENGINEER.

CASTINGS FOR MANHOLES WHICH DRAIN OPEN PAVEMENT AREAS
WITHOUT CURBING SHALL BE NEENAH R-2502-B, EJ 1020M1,
1050Z, OR AS APPROVED BY THE CITY ENGINEER.

CATCH BASIN, TYPE B

CASTINGS FOR USE ON INLETS OR MANHOLES WHICH DRAIN
SWALES OR DRY BOTTOM DETENTION BASINS SHALL BE NEENAH
R-4342, EJ 13240, 1480Z, OR AS APPROVED BY THE CITY
ENGINEER.

CASTINGS FOR MANHOLES WHICH DO NOT COLLECT SURFACE
WATER SHALL BE NEENAH R-1772-B, EJ 1020 Z/A, OR AS
APPROVED BY THE CITY ENGINEER. LIDS SHALL BE STAMPED WITH
"STORM™.

A 2' SUMP BELOW DOWNSTREAM PIPE IS REQUIRED ON ANY
INLET, TYPE A OR TYPE B WHICH DRAINS DIRECTLY TO A
MANHOLE PIPE. CONNECTION OF INLET PIPE TO MAINTAIN PIPE
SHALL OCCUR AT A MANHOLE.
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Swale
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File:

TOP OF BANK

#8 AGGREGATE \

6" UNDERDRAIN

2'-0
(MIN)

AS REQUIRED
ror (SEE NOTE 1)

GENERAL NOTES

1. SWALES SHALL BE CONSTRUCTED WITH A MINIMUM 0.5 PERCENT
PROFILE GRADE PROVIDED THAT A 6 INCH DIAMETER UNDERDRAIN
IS PROVIDED FOR SWALES WITH LESS THAN A 1.0 PERCENT
PROFILE GRADE.

TOP OF BANK

SWALE UNDERDRAIN DETAIL
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NOTES:

BOTTOM OF TRENCH

. TO BE USED WHEN CLEAR DISTANCE

(FROM EXTERIOR PIPE DIWAMETER TO
EXTERIOR PIPE DIAMETER) BETWEEN
SANITARY SEWER PIPING (MAINS,
LATERALS, FORCE MAINS, ETC.) AND
ALL OTHER PIPES IS 18" OR LESS,
PER CMY'S DIRECTION, OR WHERE
NOTED ON THE CONSTRUCTION
PLANS.

A MINIMUM CLEAR DISTANCE OF 3”
MUST BE PROVIDED TO MAINTAIN
STRUCTURAL INTEGRITY OF THE
CONCRETE.

CONCRETE CRADLE DETAIL

3;

4,

NO SCALE

CONCRETE MUST NOT COME INTO
CONTACT WITH FORCE MAIN.

AT LEAST 3" OF SAND MUST BE
PLACED AS A CUSHION AROUND THE
FORCE MAIN.

IF THE CONFUCT IS BETWEEN A
WATER MAIN AND ANY SANITARY
SEWER PIPING, 18" CLEARANCE
MUST BE MAINTAINED OR NOTE
ABOVE APPLIES AND ONLY GRANULAR
FILL MAYBE USED.

CONCRETE CRADLE DETAIL

STORMWATER TECHNICAL MANUAL
APPENDIX E - STORMWATER STANDARD DRAWINGS
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FINISH GRADE \

#8 CRUSHED STONE OR

B-BORROW AS REQUIRED \
COMPACTED TO 95% MAX.
DENSITY +

iy !

\7 9" OR 0.3 (0.0.) —/

B-BORROW WHEN TRENCH OPENING ENCROACHES
/_ WITHIN 5’ OF AN EXISTING OR PROPOSED STREET

OR SIDEWALK. APPROVED BACKFILL MATERIAL
OUTSIDE OF B—BORROW BACKFILL LIMITS.
APPROVED BACKFILL MATERIAL MAY BE USED
UNDER PROPOSED SIDEWALKS PROVIDED
SIDEWALKS ARE CONSTRUCTED 6 MONTHS AFTER
BACKFILUNG OF TRENCH.

0.5 (0.0.)+3"

(USE MAX.)
REINFORCED CONCRETE PIPE GENERAL NOTES

UFT HOLES ARE NOT ALLOWED FOR PIPE LESS THAN 24 INCHED IN 1. STORM SEWER PIPE OF OTHER MATERIAL OR MATERIAL NOT
DIAMETER. A MAXIMUM OF TWO LIFT HOLES ARE ALLOWED FOR PIPE MEETING THESE SPECIFICATIONS SHALL REQUIRE THE PRIOR
24 INCHES IN DIAMETER OR LARGER. LIFT HOLES SHALL BE WRITTEN APPROVAL OF THE CITY ENGINEER.
REPAIRED ACCORDING TO INDOT SPECIFICATIONS.

2. THE CONTRACTOR SHALL SUBMIT INFORMATION TO THE CITY
FITTINGS AND SPECIALTIES SHALL BE IN ACCORDANCE WITH THE ENGINEER SHOWING CONFORMANCE WITH THESE SPECIFICATIONS
SPECIFICATIONS FOR THE TYPE OF PIPE BEING USED. UPON REQUEST.
EACH PIPE SECTION SHALL BE MARKED WITH DATE OF 3. RECORD DRAWINGS SHALL BE SUBMITTED TO THE CITY OF
MANUFACTURER, SIZE, AND CLASS OF PIPE, SPECIFICATION RUSHVILLE STREET COMMISSIONER.

DESIGNATION, MANUFACTURER AND PLANT IDENTIFICATION.

PIPE SHALL BE FURNISHED WITH A BELL OR GROOVE ON THE ONE
END OF A UNIT OF PIPE AND A SPIGOT OR TONGUE ON THE
ADJACENT END OF THE ADJOINING PIPE. ALL JOINTS SHALL HAVE A
GROOVE ON THE SPIGOT FOR PLACEMENT OF A RUBBER "0°-RING
OR PROFILE GASKET IN ACCORDANCE WITH ASTM C 443. THE
GASKET SHALL BE A CONTINUOUS RING WHICH FITS SNUGLY INTO
THE ANNULAR SPACE BETWEEN THE OVERLAPPING SURFACES OF
THE ASSEMBLED PIPE JOINT TO FORM A FLEXIBLE SOIL-TIGHT
SEAL.

I

|
o
)
S
|

File:

RCP PIPE BEDDING DETAIL
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FINISH GRADE \

MINIMUM_WIDTH=
1.25(0.D.) + 127

#8 CRUSHED STONE OR #8
FRACTURED FACE AGGREGATE
HAND TAMPED OR WALKED IN
TO 1/2 0. + 12" ABOVE

TOP OF PIPE.

MIN. = LARGER OF 4" OR O.D. \' ./

MAX. = 8" [ ~_
(BELOW THE BARREL)

POLYVINYL CHLORIDE (P.V.C.) SEWER PIPE

PIPE DIAMETERS OF 12 INCHES AND 15 INCHES MUST MEET OR EXCEED ALL THE REQUIREMENTS OF ASTM
D-3034, AND SHALL HAVE A MINIMUM CELL CLASSIFICATION OF 12454-C. REFERENCE SHOULD BE MADE TO
ASTM D—1784 FOR A SUMMARIZATION OF CELL CLASS PROPERTIES. PIPE DIAMETERS GREATER THAN 15 INCHES
MUST MEET OR EXCEED ALL REQUIREMENTS OF ASTM F—679, AND SHALL HAVE A MINIMUM CELL CLASSIFICATION
OF 12454-C.

THE MINIMUM WALL THICKNESS OF 12 INCHES AND 15 INCHES IN DIAMETER SHALL CONFORM TO SDR-35, TYPE
PSM, AS SPECIFIED IN ASTM D-3034. THE MINIMUM WALL THICKNESS FOR PIPE DIAMETERS GREATER THAN 15
INCHES SHALL CONFORM TO T—1 AS SPECIFIED IN ASTM F-679. SDR 35, TYPE PSM, PIPE SHALL HAVE A
MINIMUM PIPE STIFFNESS OF 46 PSI FOR EACH DIAMETER WHEN MEASURED AT FIVE PERCENT DEFLECTION AND
TESTED IN ACCORDANCE WITH ASTM D-2412.

PVC RIBBED SEWER PIPE SHALL MEET OR EXCEED ALL REQUIREMENTS OF ASTM F-794 OR ASTM F-949. THE
MINIMUM CELL CLASSIFICATIONS OF 12454—C SHALL BE REQUIRED.

PIPE JOINTS SHALL HAVE A BELL WALL, GASKET GROOVE AND SPIGOT WHICH IS INTEGRAL WITH THE PIPE. THE
ASSEMBLY OF JOINTS SHALL BE IN ACCORDANCE WITH PIPE MANUFACTURERS' RECOMMENDATIONS AND ASTM
D-3212. NO SOLVENT CEMENT JOINTS SHALL BE ALLOWED.

GASKET MATERIAL WILL BE CONSTRUCTED OF STYRENE BUTADIENE OR BUTYL RUBBER AND MEET THE
REQUIREMENTS OF ASTM F-477.

EACH PIPE SECTION SHALL BE MARKED WITH NAME OF MANUFACTURER, TRADEMARK, OR TRADENAME, NOMINAL
PIPE SIZE, PRODUCTION/EXTRUSION CODE; MATERIAL AND CELL CLASS DESIGNATION; ASTM NUMBER.

INSTALLATION SHALL BE IN ACCORDANCE WITH ASTM RECOMMENDED PRACTICE D-2321.

HIGH DENSITY POLYETHYLENE (H.D.P.E.) CORRUGATED PIPE

REQUIREMENTS FOR TEST METHODS, DIMENSIONS, AND MARKINGS ARE THOSE FOUND IN AAS.H.T.O.
SPECIFICATIONS M-252 AND M-294.

PIPE AND FITTINGS SHALL BE MADE OF POLYETHYLENE COMPOUNDS WHICH MEET OR EXCEED THE REQUIREMENTS
OF TYPE Ill, CATEGORY 4 OR 5, GRADE P33 OR P34, CLASS C PER ASTM D-1248 WITH THE APPLICABLE
REQUIREMENTS DEFINED IN ASTM D-1248.

MINIMUM PIPE STIFFNESS VALUES SHALL BE IN ACCORDANCE WITH AASTHO SPECIFICATIONS M-294.

THE H.D.P.E. CORRUGATED PIPE SHALL HAVE AN INTEGRALLY FORMED SMOOTH INTERIOR.

MALE AND FEMALE PIPE ENDS WHICH ALLOW THE CONSTRUCTION OF OVERLAPPING, GASKETED JOINTS, SHALL BE
IN CONFORMANCE WITH ASTM D-3212. NEOPREME GASKETS SHALL MEET ASTM F-477.

INSTALLATION SHALL BE IN ACCORDANCE WITH ASTM RECOMMENDED PRACTICE D-2321.

B-BORROW WHEN TRENCH OPENING ENCROACHES
WITHIN 5° OF AN EXISTING OR PROPOSED STREET
OR SIDEWALK. APPROVED BACKFILL MATERIAL
OUTSIDE OF B—BORROW BACKFILL UMITS.
APPROVED BACKFILL MATERIAL MAY BE USED
UNDER PROPOSED SIDEWALKS PROVIDED
SIDEWALKS ARE CONSTRUCTED 6 MONTHS AFTER
BACKFILLING OF TRENCH.

#8 CRUSHED STONE OR 48
FRACTURED FACE AGGREGATE
HAND TAMPED OR WALKED IN
10 1/2 OD.

#8 CRUSHED STONE OR #8
FRACTURED FACE AGGREGATE,
BELL HOLE EXCAVATED

GENERAL NOTES

1. THE CITY OF RUSHVILLE SHALL BE GIVEN 24 HOUR WRITTEN
NOTICE OF THE REQUIRED DEFLECTION TESTING PROCEDURE TO
BE PERFORMED BY THE CONTRACTOR. AN IN-PLACE
DEFLECTION TEST SHALL BE PERFORMED ON ALL MAINUNE
FLEXIBLE PIPE INSTALLED WITHIN THE CMY OF RUSHVILLE FOR
THE PURPOSES OF CONVEYING STORM DRAINAGE. AN
ALLOWABLE DEFLECTION OF 5 PERCENT INTERNAL PIPE
DIAMETER WILL BE ACCEPTABLE AFTER ALL BACKFILLING HAS
BEEN IN PLACE FOR 30 DAYS. A NINE-POINT, "GO—-NO-GO"
MANDREL SHALL BE USED FOR THE DEFLECTION TEST AND A
PROVING RING SHALL BE PROVIDED FOR EACH MANDREL. ALL
PIPE EXCEEDING THE ALLOWABLE DEFLECTION SHALL BE
REPLACE OR REROUNDED. THE REPLACED OR REROUNDED
SECTION SHALL BE RETESTED 30 DAYS AFTER REPLACEMENT
OR REROUNDING. THE CONTRACTOR SHALL BEAR ALL COSTS
FOR TESTING AND TESTING EQUIPMENT. THE "GO-NO-GO”
MANDREL SHALL BE MANUALLY PULLED WITHOUT THE USE OF
ANY WINCHING OR OTHER MECHANICAL DEVICE.

2. STORM SEWER PIPE OF OTHER MATERIAL OR MATERIAL NOT
MEETING THESE SPECIFICATIONS SHALL REQUIRE THE PRIOR
WRITTEN APPROVAL OF THE CMY ENGINEER.

3. THE CONTRACTOR SHALL SUBMIT INFORMATION TO THE CITY
ENGINEER SHOWING CONFORMANCE WITH THESE SPECIFICATIONS
UPON REQUEST.

4. RECORD DRAWINGS SHALL BE SUBMITED TO THE CMY OF
RUSHVILLE STREET COMMISSIONER.

FLEXIBLE (PVC OR HDPE) PIPE BEDDING DETAIL

STORMWATER TECHNICAL MANUAL
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EASEMENT

15" MIN. TOP OF BANK
|'———~1 / 100 YEAR
2’ FREEBOARD MIN. _\

EMERGENCY SPILLWAY—l
AT 100 YEAR

4

\ VARIES —NORMAL POOL
1] 16 2'-6" MAX.
4 8' MIN. REQUIRED
10" MIN. MAINT. LEDGE I 10' RECOMSENDED
(OPTIONAL) 1
6" MIN. SAFETY LEDGE 3

(REQUIRED)

DETENTION BASIN CROSS—SECTION DETAIL

NO SCALE

NOTE:

1. IF A SAFETY FENCE IS PROVIDED, POND SLOPES
ABOVE THE SAFETY LEDGE MAY BE CHANGED TO 3:1
VERSUS 4:1

DETE

NTION BASIN CROSS SECTION DETAIL
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HYDROSEEDED & MULCH OR
SEED & S150 BLANKET AS SPECIFIED.

5" (MIN.) 10" SAFETY LEDGE

3 (MIN)

SODDED AREA
(CROSS—HATCHED)

/—END SECTION (PRECAST CONCRETE ONLY)

R.C.P. STORM SEWER

NORMAL POOL
1
2 .
S0 00Dt P00 00001 3

PRECAST END SECTION—"] Sl 20200094 quqifq 000000 ~—_!
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